Growth in organic food sales is mainly due to consumers becoming more aware of health issues and environmental concerns. Understanding the drivers of organic consumption is crucial to predict future market outcomes. In this analysis, we expand previous research by including general and institutional trust variables in addition to consumer attitudes to examine organic food purchases. Food production is unobservable and hence, consumers need to exhibit trust with respect to organic production and certification. A bivariate ordered probit model applied to U.S. survey data confirms that organic purchases are determined by health, nutrition, and taste. In some cases, general trust and trust in media are statistically significant. Trust in institutions that are involved in the organic certification process is not statistically significant. A hierarchical cluster analysis grouping consumers based on trust and attitudes shows that (dis)trust in the organic certification and supply chain does not hinder organic food market growth.
2 required USDA organic certification. This increase in subsidies for the certification process is expected to increase production to meet the growing demand for organic produce. Better information about the underlying drivers of organic food production is important for policy makers interested in the efficacy of past efforts (e.g., organic certification) and directing new resources toward areas that will promote a sustainable industry.
Concepts of organic farming were developed in German and English speaking countries about a century ago (Schösler, de Boer, & Boersema, 2013) . Establishment of organic agriculture was driven by producers (e.g., interest in soil conservation) as well as consumers who were interested in the promotion of "pure food," involved in the environmental movement, or distrustful of agricultural and industrial production methods (Mosier & Thilmany, 2016) . To reduce the distrust, an important step in the supply chain is the certification and labeling as "organic" that signals to the consumer that organic practices were employed in the production process. While several of the characteristics such as color and odor are directly observable to the buyer, the actual farming practice used to produce the food and the benefits from consuming organic versus conventional food are not observed. The asymmetry of information between the buyer and seller may be sufficient, in certain settings, to preclude the sale (Yiridoe, BontiAnkomah & Martin, 2005) . Thus, uncertainty and trust are hypothesized to be important factors in the decision to purchase organic produce.
The USDA organic certification process and label is an effort to reduce this asymmetry and establish trust. The USDA employs the national "USDA organic" label to screen products for consumers. According to the USDA, organic agriculture is "a set of cultural, biological, and mechanical practices that support the cycling of on-farm resources, promote ecological balance, and conserve biodiversity. These include maintaining or enhancing soil and water quality; conserving wetlands, woodlands, and wildlife; and avoiding use of synthetic fertilizers, sewage sludge, irradiation, and genetic engineering" . The USDA defines organic food standards with third-party entities providing the certification based on those standards. Given this participation level by the USDA, accounting for consumers' trust in the certification process and labeling of organic food may be of interest to U.S. policy makers and food supply chain actors concerned with influencing organic purchase behavior. Trust in the institutions providing information, and in the entities that set and enforce organic standards, could be an important factor in the organic purchase decision, especially in light of the price premium associated with 3 organic food. The influence of institutional trust has not yet been explored for organic food purchases and this analysis aims to fill this research gap.
In this study, we separate trust into two categories: general trust toward others and trust in the institution which in turn shape consumers' attitudes over time through information about organic food. General trust is captured in the General Social Survey (GSS) question regarding the trustworthiness of people in general. In addition to general trust, institutional trust or trust in sources of information, e.g., government, farmers, and media, has been identified as important in the food safety literature (de Jonge et al., 2008b) . We hypothesize that trust in the standard setting and certifying institutions as well as trust in general positively affect the purchase frequency of organic produce.
Against this background, we conducted a survey of U.S. households in fall of 2012 and collected information about their purchase behavior for organic strawberries and tomatoes, their trust and attitudes toward organic food, and socio-demographics. We focus on strawberries and tomatoes as they are examples of organic produce that comprise the largest share of U.S. organic sales, and are consumed frequently in the U.S. (Dimitri and Greene, 2002) . Using the data obtained from the survey, we estimate the joint purchase frequency decision using a bivariate ordered probit model. Lastly, we use cluster analysis to segment organic consumers by trust and attitudes toward organic in order to provide recommendations for efficient and effective marketing strategies and policies. Segmenting consumers provides information to food marketers and policy makers about appropriate targeted communication strategies for specific groups of organic shoppers (Nandi et al., 2016) . Vukaspvič (2016) points out that the future organic market will be mostly driven by the demand side. Thus, it is important to understand what motivates and what hinders consumers to purchase and consume organic food. This paper extends the literature by exploring the influence of attitudes surrounding the unobservable attributes of organic food, and trust in the institutions providing information about these attributes, as it relates to the purchase frequency of two commonly sold organic produces in the United States. We find that age, income, and private benefits are important in determining the purchase frequency of organic food. Results with respect to institutional and general trust are mixed although consumers' preferences about who certifies organic largely matches the current practices in the United States. In addition, the cluster analysis reveals how market segments will respond differently to marketing strategies. Finally, 4 this study offers guidance for future research to develop methodologically sound approaches to linking trust, attitudes, and purchasing behavior.
Literature Review
The growth in demand for organic products is mainly due to consumers becoming increasingly interested in health and nutrition as well as environmental issues (Vukaspvič, 2016; Nandi et al. 2016 ). For example, attributes such as health, nutritional value, and taste have been identified as common drivers in organic food purchases (Zanoli and Naspetti, 2002; Hughner et al., 2007; Gracia and de Magistris, 2008; Whitmarsh & O'Neill, 2010; Grebitus et al., 2011a) . Gil, Gracia & Sanchez (2000) find that organic consumers are concerned about the nutritional value, health, and food quality of conventional food. Nandi et al. (2016) refer to this as the "push-pull" theory of factors that push consumers away from conventional food and pull them towards organic food. Motives to purchase organic food and products can generally be categorized into private and social benefits. Private benefits are those directly enjoyed by the consumer such as the health aspects of non-organic foods (e.g., no pesticides), taste, and nutrition (Becker et al., 2016) . Social benefits are received by the public such as reduced pesticide exposure, increased animal welfare, or reduced nitrogen runoff. Mosier and Thilmany (2016) cite worries about food safety and environmental aspects as motivations to purchase organic food. Rousseau and Vranken (2013) note that consumers are additionally influenced by their beliefs about environmental consequences of organic food production as well as social and personal norms. Income is often identified as a strong determinant (Smith et al., 2009) , while other variables such as age, education, number of children, and household size have provided mixed results (Gracia and de Magistris, 2008; Grebitus et al., 2011b; Yue et al., 2010) . Price has also been identified as contributing to the purchase of organic food for consumers in the U.S. (Smith et al., 2009; Thompson, 1998) , the Netherlands (Verhoef, 2005) , and Southern Italy (Gracia and de Magistris, 2008) . Aertsens et al. (2009) provide a comprehensive review of the factors influencing organic demand and consumption.
Previous research found that positive attitudes towards organic food are a predictor of its consumption (Thøgersen, 2002; Saba & Messina 2003 , Aertsens, 2009 ). Thøgersen (2002) found that beliefs about the consequences of consuming organic food influences the attitudes held towards organic food. Because of the nature of unobservable characteristics, consumers must 5 evaluate organic products based on personal evaluations, i.e., attitudes, before making a purchase decision. Attitudes may influence purchasing behavior in important ways, affecting psychological processes such as perception, learning, and thinking (Ajzen, 1991; Agarwal & Malhotra, 2005) . This is intriguing as the attitudes about organic food may not be supported by scientific studies. For example, recent research finds no statistical evidence of differences in nutrient content of organic and conventional food (Forman and Silverstein, 2012; SmithSpangler et al., 2012) . This suggests that changing attitudes may be the greatest challenge when attempting to alter the food choices of individuals, e.g., from buying conventional to buying organic (Asp, 1999) . Understanding the influence of attitudes related to organic production is fundamental in predicting and affecting food choices. To this end, we separate attitudes about organic food into three dimensions, i.e., attitudes about (1) the private benefits of consuming organic food, (2) organic farming practices, and (3) the image of organic food, to identify their impact on purchase frequency. Altruistic factors such as concerns for the environment have been identified as being positively related to organic food purchases but with less of an influence than egoistic drivers (Gil et al., 2000; Magnusson et al., 2003) .
Trust, as an explanatory variable, is potentially important for the consumption of food in general and organic food in particular as trust is related to attitudes and risk. In the presence of unobservable attributes, consumers face the risk of making an unsatisfying purchase or being exposed to food safety issues (Lobb et al., 2007; de Jonge et al., 2008a) . Recent consumer studies incorporate trust as an important factor that influences beliefs, attitudes, and purchasing decisions (Allen et al., 2008; Walter and Schmidt, 2008; Schumacher, 2010; Steiner and Yag, 2010; Ding et al., 2012) . Previous literature suggests that trust is a function of credible information, e.g., signals of quality or safety. Consumers having trust in the information presented are willing to accept a higher price for the product since the information reduces asymmetric information (Barber, 1983; Roosen et al., 2015) . McCluskey (2000) demonstrates that third-party certifiers are necessary in the organic food market to ensure that producers do not falsely claim organic production practices. As such, organic labeling and the USDA organic certification can be interpreted as communicating information to consumers about organic food thereby affecting attitudes and trust (Johnson and Slovic, 1994) . In this paper, we measure trust along two dimensions: (1) general trust and (2) institutional trust. General trust is believed to rest on moral values or world views and can be considered to be relatively stable over time (Glaeser 6 et al., 2000; Uslaner, 2002 Uslaner, , 2008 . Uslaner (2008) describes general trust as "a value that rests on an optimistic view of the world and one's ability to control it." Institutional trust is based on experience, built over time, and considered fragile (Yamagishi and Yamagishi, 1994; Mansbridge, 1999) .
Finally, we employ a cluster analysis that aims to identify consumers based on trust and attitudes to be used for targeted marketing strategies. The cluster analysis will also provide an internal validation of our analysis. Saba and Messina (2003) segmented consumers of organic fruits and vegetables according to similar characteristics of consumers and found that some consumers have less positive attitude about organics and perceived the use of pesticides as less of a problem. Nandi et al. (2009) found that over 50% of their respondents can be categorized as food lovers but there are also almost 21% that are "food indifferent."
Methods
The frequency at which an individual purchases organic produce depends on their preferences for those products. While we are interested in this study of the impact of attitudes towards organic food and trust in information sources on preferences, preferences may also be linked with socio-demographic characteristics, such as income, age, and gender. We model an individuals' preferences affecting their purchase frequency of organic produce using the random utility framework (McFadden, 1974 yi,k of survey respondents which fall within J discrete purchase frequency categories. Individuals with higher indirect utility purchase the good more frequently and provide a higher response in the survey. Let µk denote the set of thresholds that divide the unobservable indirect utility of respondents into the observable discrete purchase frequency categories for organic food k, where µ0,k < … < µJ,k. Then respondent i's stated frequency decision can be written as,
The cutoff points µj,k are unknown and must be estimated. To ensure identification of the model parameters, we fix µ0,k = −∞, µJ,k = ∞, and set the intercept to zero.
The bivariate ordered probit provides an efficient econometric framework to recover the model parameters (Greene and Hensher, 2010) . This estimator has the added benefit of containing the classic ordered probit as a special case. Using a bivariate standard normal cumulative density function, maximum likelihood provides estimates of the βk parameters, cut points µk, and ρ12, the correlation between the error terms between organic strawberries and organic tomato choices. If the error terms are uncorrelated (ρ12 = 0), then the decisions to consume organic strawberries and organic tomatoes are independent and the classic ordered probit regression falls out of the log likelihood expression.
In addition to the bivariate ordered probit and to provide an internal validation of our approach, we group the observations in consumer segments using hierarchical cluster analysis (e.g., Hair 2009 ). Cluster analysis allows us to segment consumers into different target groups based on their attitudes and trust towards organic food in such a way that the degree of association is maximized within a group and minimized with respect to other groups. We employ a hierarchical clustering on the respective variables, using Ward's linkage and a squaredEuclidean distance, to separate respondents into groups.
Data
The data source used in this exploratory study is an online survey of U.S. households conducted in September 2012. The sample consists of 186 U.S. private households that were randomly selected by the professional survey provider Qualtrics from a pool of respondents across the contiguous United States. Properly designed and implemented online surveys are equivalent to random digit dial telephone methods with respect to measurement error, collection time and cost (Chang & Krosnick, 2009; Yeager et al., 2010) . The survey focuses on a household's purchase frequencies of organic strawberries and tomatoes, general trust, institutional trust, attitudes toward organic food, and socio-demographics. Of the original 186 respondents, ten were removed from the data set as they were not responsible for food shopping in their household. A description of the sample and explanatory variables included in the regression is provided in Table 1 . The sample under-represents households in the 18-24 age bracket and over-represents those in the 25-34 age bracket. This pattern is also illustrated in the apparent over-sampling of households with higher education levels, as those in the 18-24 age bracket are less likely to have finished advanced degrees. In the regression analysis, we control for demographics (e.g., age, income, gender, etc.) to take into account the differences of our sample compared to the U.S.
population and to increase the generalizability of our results. Participants chose their income range out of 17 bins and responses were evaluated at the midpoint of each bin and treated as continuous in the regression. Finally, we use a dummy variable to control for college education;
equal to 1 if the respondent has a bachelor degree or higher and 0 otherwise.
Organic Produce Purchase Patterns
Purchase patterns of organic produce are of primary importance in this paper. To elicit this information, households were asked to select the frequency of purchase of these goods that best fits their "usual" purchase pattern. Respondents were provided with nine frequency options; these included "Never," "Less than once a year," "Every six months," "Once a month," "Every two weeks," "1-2 times a week," "3-4 times a week," "5-6 times a week," and "Daily." After examining the raw data, we created the category "Almost Daily" by combining the categories of "3-4 times a week," "5-6 times a week," and "Daily." In addition, the categories "Every six month" and "Less than once a year" were grouped into "Rarely." The other categories remained unchanged. Combining responses in this way provided more usable data about the frequent and infrequent consumers of the goods. A possible limitation of this study is that the dependent variable account for purchase frequency but not the quantity. While there has been discussion in the literature regarding the researcher's choice of purchase versus consumption frequency, durable goods and bulk purchases introduce a discrepancy between the two measures (Corrigan et al., 2009) , our products are perishable and have a short shelf-life thereby minimizing the discrepancy. Hence, we can assume that a high purchase frequency is related to high consumption. Table 2 displays the cross-tabulated purchase frequencies of organic strawberries and tomatoes. Organic strawberries were purchased by 63% of the sample while organic tomatoes were purchased by 59% of the respondents, which is higher than previous studies (Nie and Zepeda, 2011) . To examine the joint nature of the consumption outcomes in our data, we calculate the polychoric correlation coefficient ρ for the purchase of the two products. The polychoric correlation coefficient is a statistic for measuring the correlation between ordinal variables that possess an underlying continuous latent variable. We find a strong positive polychoric correlation of ρ = 0.88 between the stated purchase frequency of organic strawberries and organic tomatoes. Estimation of the bivariate ordered probit provides an estimate for the correlation between errors. This estimate can be interpreted as the polychoric coefficient for the consumption of organic strawberries and organic tomatoes conditioned on observable characteristics.
Trust
One testable hypothesis of this paper is whether trust affects the purchase frequency of organic food. To this end, we separate trust into two sources, (1) general trust toward others and (2) trust in institutions that provide information regarding organic food. To measure general trust, we follow the approach of Glaeser et al. (2000) and use the General Social Survey (GSS) question regarding trust. Households were asked, "Generally speaking, would you say that most people can be trusted or that you should be very careful in dealing with people?" Respondents were given three options: "Most people can be trusted", "You should be very careful in dealing with people", and "I don't know". Only six respondents chose the last answer and 30.9% answered that most people can be trusted. This is consistent with the GSS which indicates a "yes" to this answer by 32.4% among the U.S. population.
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A potentially important source of institutional trust is represented by confidence in the institutions labeling and providing information about organic food. The current organic certification system in the U.S. is based on standards set by the USDA with certification conducted by USDA accredited third-party certifiers (Dimitri and Greene, 2002) . To evaluate the confidence in the current system, we asked households to indicate which of six institutions listed should be responsible for organic food certification (multiple answers possible). Farmer groups had by far the most support from 67.6% of the respondents followed by third-party certifiers (53.4%), government (47.2%), non-profit organizations (46.0%), manufacturing companies (45.5%), and retailers (39.2%). It is interesting to note that a system not currently used, i.e., certification by farmers, is supported by two-thirds of the respondents--well ahead of the system that is actually used. Previous research has found that food assurance/certification can itself be a source of distrust and thus, to ensure the integrity of the organic system can be problematic (Eden et al., 2008 a,b) .
Closely related to the choice on certifying institutions is trust with respect to sources of information regarding food labeled as organic. To assess this, households were asked to evaluate the trustworthiness (on a Likert scale ranging from 1 being "not at all trustworthy" to 5 being "extremely trustworthy") of twelve institutions for information regarding food labeled as organic (Table 3) .
To maintain parsimony in our estimator, factor scores were generated from an exploratory factor analysis. To see if a factor analysis is warranted, we calculate Cronbach's alpha, which measures how closely related a set of items are as a group. Values close to 1 indicate evidence that the items measure some latent construct. For the trust variables listed in Table 3 , we find αtrust = 0.83, indicating that there may be underlying latent variables. Factor analysis allows us to identify the underlying latent structure and reduce the institutional trust attribute space from a larger number of more or less highly correlated variables into a few unrelated, independent factors. We use principle-component factors with varimax as the rotational strategy. All factors with an Eigenvalue below 1 are dropped. We use the KaiserMeyer-Olkin (KMO) criterion to test the adequacy of using the factor loadings to generate 11 factors describing institutional trust. Kaiser (1974) suggests that KMO values in excess of 0.7 and 0.8 are middling and meritorious, respectively. Table 3 summarizes the factor loadings that produced four groupings of items with a KMO value of 0.76. Note that the items in each factor are intuitively related such as "newspapers, magazine, books," "internet," and "TV, radio" for the item "Media."
Attitudes
To gather data regarding consumers' attitudes toward organic food, we ask households to state how strongly they agree (on a Likert scale ranging from 1 = "Strongly Disagree" to 5 = "Strongly Agree") to a series of statements about organic produce compared to conventional produce. These statements (which may be true or false) were separated into two main groupings:
statements regarding the private benefits of consuming organic food and statements regarding knowledge organic farming practices (as illustrated in Tables 4 and 5 ). Cronbach's alphas of 0.88 and 0.74 suggest underlying latent variables connecting the responses within each grouping of statements. To explore these latent variables, we conducted separate factor analyses on these groupings. In both cases, we use principle-component factors with varimax rotational strategies.
A minimum Eigenvalue of 1 was used to determine the number of factors. The factor loadings in Tables 4 and 5 were used to label factors and create factor scores. Table 4 contains the statements regarding the private benefits of consuming organic food.
Factor analysis on the sample responses to these statements generated a single factor. We labeled this factor "Private Benefits" as it captures the respondent's attitudes that consuming organic food, relative to its conventional counterpart, generates benefits that are private to the consumer, i.e. it is safer, healthier, more nutritious, and tastes better. Positive factor scores are interpreted as stronger than sample mean attitudes about these benefits. Table 5 lists the statements used in the survey to evaluate consumer's knowledge and perceptions about organic farming practices. Using the exploratory factor analysis, two factors emerge. We label the first factor "Organic Practices" as it captures whether the respondent's attitudes are aligned with actual organic farming practices. The second factor, labeled "Organic Image", emphasizes the statements that are often associated with the ideal image of organic food and production, e.g. the pastoral image, but may or may not be true. For example, while organic food is not "only grown by small family-owned farms", it is unclear whether organic food carry less "disease-causing micro-organism" than conventional.
3
Analysis
Three versions of the bivariate ordered probit model are estimated to test the joint significance of institutional and general trust (Tables 6 and 7) . Likelihood ratio tests suggest that Model 3 (the complete model) provides a statistically better fit of the data than Model 1 (p = 0.05) and Model 2 (p = 0.08). As such, the discussion that follows focuses on the results from Model 3. Estimated coefficients do not reflect marginal effects due to the nonlinear form of the bivariate ordered probit. Therefore, we discuss marginal effects separately from the coefficient estimates (Table   8) .
For organic strawberries, we find age, income, attitudes about the private benefits of consuming organic food, and trust in information about organic food from media sources statistically significant. Similarly, we find age, income, and private benefits statistically significant in the organic tomatoes equation. However, rather than trust in media, we find that general trust is a statistically significant factor in the decision to purchase organic tomatoes. Eden et al. (2008a) find that consumers across different socio-demographics display a general level of distrust when it comes to food production and that food labels such as the "USDA Organic" might itself be a source of distrust. Finally, the parameter estimate on the correlation between the error terms of the two equations is both large and statistically significant at the 1% level. This suggest rejection of independent estimation of the equations. Table 8 shows the predicted probabilities for the six purchase frequency categories evaluated at the sample means of the data. The average respondent has a 39.6% (34.7%) probability of never consuming organic strawberries (organic tomatoes). The remaining probability is spread across the other five purchase frequency categories, with most of the weight (27.3% for organic strawberries and 25.0% for organic tomatoes) being assigned to the category "Rarely."
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The interesting question is how these probabilities change as we change the explanatory variables, i.e., the marginal effects. For the ordered probit, marginal effects must sum to zero across the categories (Table 8) . Therefore, an increase in the probability of an individual choosing one category must be offset by a decrease in the probability of choosing at least one of the other categories. As expected, higher levels of income is associated with a higher probability of purchase organic produce while older respondents are less likely to purchase organic. A $10,000 increase in income increases the probability of the average respondent purchase organic strawberries (organic tomatoes) by 2.0 (2.9) percentage points. It is interesting to note that the "never" category exhibits the strongest marginal effect with respect to a change in income.
Working in the opposite direction, a one year increase in the age of the average increases the probability of never purchase organic strawberries (organic tomatoes) by 0.7 (0.6) percentage points. While the marginal effect of income is expected, the marginal effect on age deserves some comment. One explanation for this result is that younger people are more concerned with the health issues associated with the exposure to perceived pesticides present on conventional
food. An alternate explanation is that younger households are also more likely to have children present. If these households are concerned with the perceived health risks to their children, their purchase patterns may reflect this.
We are primarily interested in the influence of trust and attitudes about organic food on the purchase frequency of organic produce. Parameter estimates (and marginal effects) on the variables Private Benefits, Organic Practices, and Organic Image allow us to gain insight into how knowledge of organic farming practices and different dimensions of these attitudes affect the purchase frequency decision. Attitudes surrounding the private benefits from consuming organic food are a strong determinant of the frequency decision; statistically significant at the 1% level. A one unit increase (equivalent to one standard deviation in the sample) raises the probability of purchase of organic strawberries (organic tomatoes) by 13.6 (14.4) percentage points. This confirms previous findings on the motivation of consumers to buy organic (Hughner et al., 2007) . This result suggests that efforts to enhance the attitudes in the relative private benefits of organic over conventional food will lead to an increase in the purchase frequency of organic tomatoes and strawberries.
We find no evidence that knowledge of organic farming practices or the organic image significantly affect decision making, Notably, however, the majority of the respondents correctly 14 identified organic practices. Less than 10% disagreed with the statements that there were no manufactured fertilizers or pesticides. And, nearly 60% of the respondents correctly identifying that organic produce was grown with no manufactured fertilizers and pesticides and had less organic residues (Table 5 ). There was more ambiguity among respondents about whether organic produce was only grown on small farms, but a majority of respondents correctly disagreed with this question. Our survey results suggests that consumers are generally knowledgeable about organic practices.
Insight is also gained through an examination of the parameter estimates and marginal effect of the general and institutional trust variables. Both general and institutional trust affect the purchase decision, but in very different ways. The average household that is trusting of people in general is more likely to purchase organic tomatoes, and to do so more frequently than its distrusting counterpart. General trust increases the probability of purchasing organic tomatoes by 14.8 percentage points, with 4.3 and 6.1 of this increase in the most frequent purchasing categories ("1-2 times a week" and "Almost daily"). Interestingly, a similar effect is not found for organic strawberries.
Instead, trust in information about organic food provided by media sources affects the probability of purchase organic strawberries. Households that are more trusting of information from media sources about organic food are more likely to purchase organic strawberries. A one unit increase in this index (equivalent to one standard deviation in the sample) produces a 7.5 percentage point increase in the probability of purchase. This is an encouraging result for companies that produce organic strawberries as it suggests that organic marketing is highly effective on a subgroup of the population (55.7% of the sample exceed the average level of trust in media sources). A similar effect is not found for organic tomatoes.
We find no evidence in the sample that trust in the institutions providing information about the unobservable characteristics of organic food has an effect on the purchase frequency of organic strawberries and tomatoes. We compare consumers of organic strawberries and organic tomatoes with consumers of conventional products and consumers who buy neither strawberries nor tomatoes. Consumers seem to have sympathy for organic products (including free-range meat); as a result, their choices are largely determined by their responses to the conventional alternatives (de Boer et al., 2009) . Those who have the opinion that the conventional products should be rejected from their choice set or that the organic product is the best option in their choice set will buy the organic product.
Market Segmentation of Consumers
Cluster analysis is applied to group consumers into segments that can be used for target-oriented marketing and communication activities. In addition, this analysis provides an internal validation for the regression results from the previous section. Our sample size for the cluster analysis is sufficient since a minimum sample size of 100 is considered necessary to perform segmentation (Hair, 2009 Using the mean information contained in table 9, we label the four clusters. In Cluster 1
(n = 42), called the "General Skeptics" group, we observe the lowest level of general trust as well as low trust in information about organic food from peers, industry and government, and third parties. The participants in Cluster 2 (n = 61), the "Organic Skeptics" group, neither believe that organic produce has fewer pesticides or manufactured fertilizer nor do they believe that organic food generates more private benefits than conventional food. This is consistent with the findings of Saba & Messina (2003) who identify a consumer group not regarding the use of pesticides as a problem. In Cluster 3 (n = 40), the "Organic Believers" group, the respondents have the strongest positive attitudes surrounding both the image and private benefits associated with consuming organic food. Finally, Cluster 4 (n = 33), the "Informed" group, contains the participants whose attitudes are most closely aligned with actual farming practices but do not believe in the organic image.
To explore how these four groups differ in consumption patterns of organic strawberries and tomatoes, and socio-demographics, we conduct a univariate analysis of variance (ANOVA) and a multivariate analysis of variance (MANOVA Table 10 .
Our analyses show that the four groups differ in their consumption of organic strawberries (p < 0.01) and organic tomatoes (p < 0.01). The four groups also vary in age (p = 0.09), whether children are present in the household (p = 0.05), and whether the participant lives in an urban area (p = 0.08). Mean differences in other socio-demographics are not statistically significant. The MANOVA results show that the four groups differ in their joint purchase of organic strawberries and tomatoes (p < 0.01), and also differ in the participants' overall socio-
The purchase frequency observed in the clustered groups is consistent with the marginal effects discussed in Section 5, providing a simple consistency check of the results. For example, the Organic Believers group purchases significantly more organic strawberries and tomatoes than the three other groups. The average respondent in this group is young with lower than average income and a slightly below average general trust. These participants also possess the highest level of trust in media sources for information regarding organic food and have the strongest attitudes in the private benefits of consuming organic over conventional food. Based on the parameter estimates, the probability of the average respondent in the Organic Believers group never purchase organic strawberries (organic tomatoes) is 15.8% (16.8%) below the sample average, while the probability that this participant is a high frequency purchaser (in the top two frequency categories) is 10.5% (15.4%) above the sample average. Therefore, relative to the sample average, participants in this group are more likely to be frequent purchasers of organic strawberries and tomatoes and receptive to marketing efforts, which is consistent with the mean values in table 9.
On the opposite end of the spectrum, the Organic Skeptics group purchase the fewest organic strawberries and tomatoes. The average participant in this group is wealthier and is slightly older than the sample average. This respondent is also the least trusting of information about organic food from the media and do not believe in the private benefits of consuming organic food. Again, based on the parameter estimates we can calculate the probability of this participant being a low and high frequency purchaser of organic strawberries and tomatoes. In this case, we find that the probability of the average respondent in this group never purchase organic strawberries (organic tomatoes) is 8.2% (6.5%) above the sample average, while the probability that they are a frequent purchaser is 3.5% (3.5%) below the sample average.
Therefore, relative to the sample average, respondents in the Organic Skeptics groups are less likely to purchase organic.
Conclusion
The organic food sector in the U.S. is growing at a faster rate than any other food related sector and has also been resilient to the economic downturn of 2008. Previous research has analyzed the motivations of consumers to purchase organic. This article extends this literature by including general and institutional trust in the analysis, in addition to attitudes towards organic food. Our exploratory study of the purchase frequency patterns of organic strawberry and tomato consumers, using survey data of U.S. households, provides useful information to organic producers, policy makers, and food supply chain actors.
The results of the bivariate ordered probit and cluster analyses have important marketing implications. First, age and income are important socio-demographics. Younger and wealthier households are more likely to purchase organic food. Marketing strategies may be more effective in targeting these audiences.
Second, because of the unobservable characteristics of organic food, e.g., the actual production practice used and the relative health benefits of consuming organic, consumer beliefs affect the purchase frequency decision. While we do not find evidence in the sample that organic farming practices or the organic image are relevant, the perception of private benefits from consuming organic rather than conventional food is found to be a strong determinant of this decision. This suggests that marketing strategies focusing on the perceived private benefits from consuming organic food are more effective in altering the food choices of individuals, i.e., from buying conventional to buying organic, compared to strategies that focus on educating shoppers regarding organic farming practices.
Third, we find no evidence that trust in the institution involved in the certification process, i.e., third-parties and government, is important to the purchase frequency decision. This is in contrast to recent research suggested that trust may be an important factor in influencing beliefs, attitudes, and purchase decisions, and that external certifiers are necessary in the market for organic food to reduce fraud (McCluskey, 2000; Schumacher, 2010; Steiner and Yag, 2010; Ding et al., 2012) . Our findings may be related to the current labeling and certification process in the United States. There is a single national organic label in the U.S. and only third party certifiers contracted by USDA are certifying the products. Markets with more than one label, such as in Germany, may lead to different outcomes.
Fourth, the results suggest that general trust and trust in media as a source of information about organic food can be strong influencers of the purchase behavior of organic produce.
Marketing through media is effective on a subpopulation of the sample (55.7% of the sample exceed the average level of trust in media sources).
The cluster analysis reveals that consumer segments will respond differently to marketing strategies. For example, the Organic Believers group is more receptive towards information about organic food from the media than the other three groups. However, they also have the strongest beliefs about the private benefits of consuming organic food, leaving less room for further growth. Therefore, efforts to affect purchase frequency through attitudes may be less effective. Alternatively, the General Skeptics group is responsive to information from media but does not believe in the private benefits of organic. Marketing strategies designed to target this belief may be effective at increasing organic purchases.
There are several directions of interest for future research. Given the strong link between attitudes about the benefits of organic produce and consumption, it could be useful to explore whether organic consumption is also linked to attitudes associated with external benefits. Future research could also apply more qualitative methods to investigate why the effect of trust is so small on the purchase frequency of organic. In-depth interviews and means-end chain techniques might be helpful to understand why the perception of private benefits is such a strong driver of organic shopping compared with other types of beliefs about organic food and farming practices.
Our results indicate that determinants differ depending on the product. Future studies might include more organic products, or add the conventional alternatives, in order to examine household substitution patterns. The sample and the U.S. statistics only cover people over the age of 18. The education categories "High School", "Some college", and "Bachelor and above" refer to the highest level of education of the respondent. The U.S. Census Bureau provides statistics for gender (2011), age (2011), household size (2010), and education (2010) . The Bureau of Economic Analysis (BEA) provides 2012 data on income. Note: Trust is measured on a 5-point Likert scale ranging from 1 ("not at all trustworthy") to 5 ("extremely trustworthy"). This table includes the variables and factor loadings used to create factor scores. The numbers in bold represent the maximum factor loading values, which are used in the assignment of groups. KMO = 0.76 and Cronbach's alpha = 0.83. Attitude is measured on a 5-point Likert scale ranging from 1 ("strongly disagree") to 5 ("strongly agree"). This table includes the variables and factor loadings used to create factor scores. The numbers in bold represent the maximum factor loading values used in the labeling of groups. KMO = 0.77 and Cronbach's alpha = 0.88. Attitude is measured on a 5-point Likert scale ranging from 1 ("strongly disagree") to 5 ("strongly agree"). This table includes the variables and factor loadings used to create factor scores. The numbers in bold represent the maximum factor loading values used in the labeling of groups. KMO = 0.75 and Cronbach's alpha = 0.74. Note: * Significant at 10% level. ** Significant at 5% level. *** Significant at 1% level. Standard errors in parentheses. 
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